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SUMMARY – Data on all patients admitted in 2008 to the Department of Neurology, Du-
brovnik General Hospital, were retrospectively analyzed. In a total of 663 patients, there were 247 
(37.25%) stroke patients. Ischemic stroke was diagnosed in 217 (87.85%) and hemorrhagic stroke 
in 30 (12.15%) patients. In the cohort of stroke patients, there were 136 (55.00%) women and 111 
(45.00%) men. The group of patients with ischemic stroke consisted of 124 (57.15%) women and 93 
(42.85%) men, and the group of those with hemorrhagic stroke of 12 (40%) women and 18 (60%) 
men. The majority of patients with ischemic stroke (89.86%) and hemorrhagic stroke (76.66%) were 
over 60 years of age. Only 9 (4.14%) patients with ischemic stroke and 5 (16.66%) patients with 
hemorrhagic stroke were employed. The mortality rate was 20.24% in the overall stroke group and 
19.35% in the ischemic stroke group. In the group of patients with hemorrhagic stroke, 26.66% of 
patients died at our Department, however, additional 20% of patients with this type of stroke were 
transferred to the Hospital Intensive Care Unit or to Departments of Neurosurgery in Split and 
Zagreb, so precise data on the disease outcome in these patients were missing. Eighteen (7.29%) 
patients were from other countries, mostly from Bosnia and Herzegovina. The majority of them had 
ischemic stroke (83.33%) and 12 (66.66%) patients were over 60 years of age.
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Introduction
Acute stroke is the leading cause of disability in 
modern society1,2. In developed countries, stroke is 
the second cause of death1,2, and in Croatia the lead-
ing cause of death3. Despite a steady decline in the 
incidence of cardiovascular diseases in developed 
countries, the incidence is still increasing in devel-
oping countries4,5. Croatia belongs to a region with 
a high incidence of stroke6,7. In clinical practice, 
the classification taking the pathoanatomical and 
pathophysiological parameters in consideration, and 
differentiating hemorrhagic stroke that accounts for 
15%-20% and ischemic stroke accounting for 80%-
85% of cases, has been widely accepted. Hemor-
rhagic stroke is further divided into the subtypes of 
intracerebral hemorrhage of typical or atypical lo-
calization, accounting for some 15%, and subarach-
noid hemorrhage (SAH) occurring in some 5% of 
all stroke cases. Ischemic stroke is divided into the 
subtypes of thrombotic, embolic and hemodynamic 
stroke. According to the International Classification 
of Diseases, cerebrovascular diseases are categorized 
in a similar way, with the following subgroups en-
coded I60-I69: SAH, intracerebral hemorrhage, 
other nontraumatic hemorrhages, cerebral infarc-
tion caused by extracerebral or intracerebral occlu-
sion, and nonspecific stroke8.
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Patients and Methods
We analyzed epidemiological and clinical charac-
teristics of stroke patients treated at the Department 
of Neurology, Dubrovnik General Hospital, in 2008. 
The Department has 20 beds and stroke patients from 
a large part of the Dubrovnik-Neretva County (catch-
ment area of about 127 000 people) 
are hospitalized there. Computed 
tomography (CT), extracranial 
and transcranial Doppler sonog-
raphy (CDFI and TCD) are used 
in neurological diagnosis. Data on 
all patients admitted in that pe-
riod were retrospectively analyzed 
from Department records.
Results
During 2008, a total of 663 
patients were admitted to the De-
partment, 247 (37.25%) of them 
with stroke (Table 1). Ischemic 
stroke was diagnosed in 87.25% 
and hemorrhagic stroke in 12.15% 
of patients (Table 2). In the isch-
emic stroke group, there were 
57.15% of women and 42.85% of 
men. About 40% of hemorrhagic 
stroke patients were women and 
60% men (Table 2). Most of the 
patients with either ischemic or 
hemorrhagic stroke were in the 
>60 age group (88.26%), while 
23.33% were younger than 60 
(Table 2). In the ischemic stroke 
group, 58.06% of patients were 
retired and 4.14% were employed, 
while in the hemorrhagic stroke 
group the respective figures were 
46.66% and 16.66% (Table 2). 
The mortality rate was 20.24% in the overall stroke 
cohort and 19.35% in the ischemic stroke group. In 
the hemorrhagic stroke group, 26.66% of patients 
died at the Department, and additional 10.12% of pa-
tients were transferred to the Hospital Intensive Care 
Unit or to Departments of Neurosurgery in Split and 
Zagreb, so precise data on their outcome are missing 
(Table 2). 
As Dubrovnik-Neretva County is a tourist region, 
we analyzed the number of patients from other coun-
tries hospitalized at our Department, their sex distri-
bution, age, type of stroke and countries they arrived 
from. Five (2.02%) patients were from other Croatian 
counties and 13 (5.27%) from Bosnia and Herzegovi-
Table 1. Number of patients hospitalized in 2008
Diagnosis n %
Stroke 247 37.25
Other diagnoses 416 62.75
Total 663 100.00
Table 2. Patient distribution according to type of stroke, sex, age groups, working 
status and disease outcome
Type of stroke
Ischemic Hemorrhagic Total
    n             %    n          %   n            %
 217          87.85 30        12.15 247     100.00
Sex distribution
Male  93           42.85 18         60.00 111       45.00
Female 124          57.15 12         40.00 136       55.00
Total 217        100.00 30       100.00 247     100.00
Age (yrs)
<40  2              0.92   1          3.33     3         1.21
40-49  3              1.38   1          3.33     4         1.61
50-59 17             7.83   5         16.66   22         8.90
≥60 195         89.86 23         76.66 218       88.26
Working status
Employed     9            4.14   5         16.66   14        5.66
Retired 126          58.06 14         46.66 140      56.68
Housewife   61          28.11   6         20.00   67      27.12
Farmer     1            0.46   2           6.66     3        1.21
Unemployed   20            9.21   3         10.00   23        9.31
Disease outcome
Discharged 156          71.89 16         53.33 172       69.63
Died on 
neurological ward   42          19.35   8         26.66   50       20.24
Transferred to 
other wards      19            8.75   6         20.00   25       10.12
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na, Slovenia, Germany, Australia, Ireland and Spain. 
Ischemic stroke was diagnosed in 15 (83.33%) and 
hemorrhagic stroke in three (16.67%) patients (Table 
3). In the ischemic stroke group, there were six wom-
en and nine men, and in the hemorrhagic stroke group 
one man and two women (Table 3). Twelve patients 
with either ischemic or hemorrhagic stroke were in 
the >60 age group (Table 3).
Discussion
Stroke continues to be a major public health con-
cern worldwide. In this study, we analyzed epidemio-
logical and clinical characteristics of stroke patients 
treated at the Department of Neurology, Dubrovnik 
General Hospital, in 2008. According to data from 
our Department records, the leading type was isch-
emic stroke (87.85%), whereas hemorrhagic stroke 
was found in 12.15% of patients. Comparing the rise 
in the proportion of ischemic stroke (from 84.0% to 
88.0%) and hemorrhagic stroke (from 12.5% to 15.1%) 
in the last five years, the results obtained were quite 
consistent with literature data8. 
As the Department catchment population is ap-
proximately 127 000 and 18 patients were from other 
countries, the hospital based incidence rate of stroke 
was 1.80 per 1000 population. These results supported 
a relatively high stroke incidence in our region and 
were higher compared with those recently observed in 
northern, western and Central Europe9-12. They were 
close to those in eastern Europe (1.64) or in Tartu, Es-
tonia (1.85)13. As many as 89.86% of ischemic stroke 
patients were aged >60, while hemorrhagic stroke pa-
tients were younger, with 24% of them aged <60. Ac-
cording to sex, 57% of ischemic stroke patients were 
women and 60% of hemorrhagic stroke patients were 
men. 
Population projections show that the proportion 
of elderly population throughout the world shall in-
crease14. Therefore, the number of stroke cases and the 
burden of stroke upon the society are likely to increase 
greatly. 
The mortality rate recorded in the ischemic stroke 
group was consistent with literature data, but it could 
not be calculated in the group of patients with hem-
orrhagic stroke because 20% of these patients were 
transferred to other wards and precise data on the 
disease outcome in these patients were missing. As 
Dubrovnik-Neretva County is a tourist region, we 
had 7.29% of stroke patients from other countries, the 
majority of them with ischemic stroke.
The crude incidence worldwide is mainly attribut-
able to differences in the proportion of elderly people 
in the population rather than to differences in vascular 
risk15. Many factors including lifestyle and socioeco-
nomic variables, differences in healthcare systems and 
genetic factors result in variation in stroke incidence 
between countries and regions16.
The high stroke incidence and general decline in 
stroke mortality could be expected to imply an ever 
greater stroke health burden in the future.
Conclusion
The high crude incidence rates in our study reflect-
ed the rising burden of stroke in our aging population. 
Stroke incidence and mortality rate should be reduced 
with better prevention of stroke and implementation 
of a modern approach in the diagnosis and manage-
ment of stroke. Neurological intensive care unit, new 
neuroimaging diagnostics (magnetic resonance im-
aging, digital subtraction angiography), thromboly-
sis and neurosurgical interventions can improve the 
treatment and disease outcome in stroke patients.
Table 3. Stroke patients from other countries: distribution 
according to type of stroke, sex and age groups
 Type of stroke
Ischemic Hemorrhagic Total
  n       %    n           % n            %
 15   83.33    3        16.67 18    100.00
Sex distribution
Male   9   2 11
Female   6   1  7
Total 15   3 18
Age (yrs)
<40   –         –   –             –    –            –
40-49   1             –             –    1           
50-59   5            –             5          
≥60   9        3         12       
512 Acta Clin Croat,  Vol. 50,   No. 4,  2011
Mira Ivanković et al. The incidence of stroke at Department of Neurology, Dubrovnik General Hospital in 2008
References
1. DEMARIN V. Stroke – present state and perspectives. Pe-
riod Biol 1995;97:95-7.
2. WARLOW CP. Epidemiology of stroke. Lancet 1997;352 
(Suppl III):1-4.
3. LjUBIčIć M, KUZMAN M, editors. Hrvatski zdravstveno 
statistički ljetopis za 1998. god. Zagreb: Hrvatski zavod za 
javno zdravstvo, 1999.
4. FEIGIN VL, LAWES CMM, BENNET DA, ANDER-
SON CS. Stroke epidemiology: a review of population-based 
studies of incidence, prevalence, and case-fatality in the late 
20th century. Lancet Neurol 2003;2:43-53.
5. YUSUF S, REDDY S, OUNPUU S, ANAND S. Global 
burden of cardiovascular diseases. Part I: General consider-
ations, the epidemiologic transition, risk factors, and impact 
of urbanization. Circulation 2001;104:2746-53.
6. POLjAKOVIć Z. Epidemiologija cerebrovaskularnih bolesti 
s posebnim osvrtom na incidenciju cerebrovaskularnih udara. 
Cerebrovaskularne bolesti. III. simpozij o cerebrovasku-
larnim bolestima 1979. Zagreb, 1982:7.
7. BONITA R. Epidemiology of stroke. Lancet 1992;339:342-4.
8. World Health Organization. International classification of 
diseases and related health problems, 10th revision. Geneva: 
World Health Organization, 1992.
9. HALLSTROM B, jONSSON AC, NERBRAND C, 
NORRVING B, LINDGREN A. Stroke incidence and sur-
vival in the beginning of the 21st century in southern Sweden: 
comparison with the late 20th century and projections into the 
future. Stroke 2008;39:10-5.
10. BENATRU I, ROUAUD O, DURIER j, CONTEGAL F, 
COUVREUR G, BEjOT Y, OSSEBY GV, BEN SALEM 
D, RICOLFI F, MOREAU T, GIROUD M. Stable stroke 
incidence rates but improved case-fatality in Dijon, France, 
from 1985 to 2004. Stroke 2006;37:1674-9.
11. KOLOMINSKY-RABAS PL, SARTI C, HEU-
SCHMANN PU, GRAF C, SIEMONSEN S, NEUN-
DOERFER B, KATALINIC A, LANG E, GASSMANN 
KG, von STOCKERT TR. A prospective community-based 
study of stroke in Germany – the Erlangen Stroke Project 
(ESPro): incidence and case fatality at 1, 3, and 12 months. 
Stroke 1998;29:2501-6.
12. PALM F, URBANEK C, ROSE S, BUGGLE F, BODE 
B, HENNERICI MG, SCHMIEDER K, INSELMANN 
G, REITER R, FLEISCHER R, PIPLACK KO, SAFER 
A, BECHER H, GRAU Aj. Stroke incidence and survival 
in Ludwigshafen am Rhein, Germany. The Ludwigshafen 
Stroke Study (LuSSt). Stroke 2010;41:1865-70.
13. VIBO R, KORV j, ROOSE M. The third stroke registry in 
Tartu, Estonia: decline of stroke incidence and 28-day case 
fatality rate since 1991. Stroke 2005;36:2544-8.
14. Population Division of the Department of Economic and So-
cial Affairs of the United Nations Secretariat. World popula-
tion prospects: the 2002 revision. Highlights. New York, NY: 
United Nations, 2003.                                                                                                        
15. SYME PD, BYRNE AW, CHEN RL, DEVENNY R, 
FORBES jF. Community-based stroke incidence in a Scot-
tish population: the Scottish Borders Stroke Study. Stroke 
2005;36:1837-43. 
16. LIAO Y, GREENLUND Kj, CROFT jB, KEENAN NL, 
GILES WH. Factors explaining excess stroke prevalence in 
the US Stroke Belt. Stroke 2009;40:3336-41.
Sažetak
ZASTUPLjENOST MOŽDANOG UDARA U DUBROVAčKO-NERETVANSKOj ŽUPANIjI  
U 2008. GODINI
M. Ivanković, M. Drobac, A. Gverović-Antunica i V. Demarin
Retrospektivnom analizom obuhvaćeni su podaci o svim bolesnicima liječenim na Neurološkom odjelu Opće bolnice 
Dubrovnik tijekom 2008. godine. U tom razdoblju hospitalizirano je 663 bolesnika, od čega 247 (37,25%) s moždanim 
udarom. Ishemijski moždani udar imalo je 217 (87,85%), a hemoragijski moždani udar 30 (12,15%) bolesnika. U ukupnom 
broju bolesnika s moždanim udarom bilo je 136 (55,00%) žena i 111 (45,00%) muškaraca. U skupini ishemijskih moždanih 
udara bile su 124 (57,15%) žene i 93 (42,85%) muškarca, a u skupini s hemoragijskim moždanim udarom 12 (40%) žena i 
18 (60%) muškaraca. Većina bolesnika s ishemijskim (89,6%) i hemoragijskim (76,66%) moždanim udarom bili su stariji 
od 60 godina. Samo 9 (4,14%) bolesnika s ishemijskim moždanim udarom i 5 (16,66%) bolesnika s hemoragijskim možda-
nim udarom su bili zaposleni. Stopa smrtnosti je ukupno iznosila 20,24%; 19,35% za ishemijski i 26,66% za hemoragijski 
moždani udar. Također, 20% bolesnika s hemoragijskim moždanim udarom premješteno je na Odjel intenzivnog liječenja 
naše bolnice ili na neurokirurške klinike u Splitu i Zagrebu, pa nisu bili dostupni podaci o ishodu liječenja tih bolesnika. 
Isto tako, 18 (7,29%) bolesnika je bilo iz drugih zemalja, najviše iz Bosne i Hercegovine. Većina ih je imala ishemijski 
moždani udar (83,33%), a 12 (66,66%) bolesnika je bilo starije od 60 godina.
Ključne riječi: Moždana ishemija - epidemiologija; Moždano krvarenje- epidemiologija; Moždani udar- učestalost; Moždani 
udar- smrtnost; Hrvatska-epidemiologija
